Nonuniform regional sympathetic nerve responses to hyperinsulinemia in rats.
The insulin hypothesis of hypertension proposes that hyperinsulinemia increases sympathetic nerve activity (SNA) and raises arterial pressure. The goals of this study were 1) to determine if hyperinsulinemia produces regionally uniform or nonuniform increases in SNA and 2) to test the hypothesis that spontaneously hypertensive rats (SHR) have exaggerated sympathoadrenal responses to hyperinsulinemia. We measured plasma insulin, blood glucose, mean arterial pressure, and adrenal, renal, and lumbar SNA in alpha-chloralose-anesthetized SHR and normotensive Wistar-Kyoto (WKY) rats before and during infusion of two doses of insulin for 60 min each while maintaining euglycemia. In WKY rats, graded increases in plasma insulin from 27 +/- 5 (SE) to 200 +/- 29 microU/ml increased lumbar SNA from 100% to 285 +/- 26% but failed to significantly increase adrenal or renal SNA. In SHR rats, similar increases in plasma insulin from 27 +/- 4 to 213 +/- 33 microU/ml caused significant increases in adrenal (100% to 174 +/- 16%) and lumbar (100% to 307 +/- 26%) SNA but not in renal SNA. Despite increases in SNA, mean arterial pressure did not increase significantly in either group of rats. We conclude that 1) hyperinsulinemic euglycemic clamp produces regionally nonuniform increases in sympathetic nerve activity, and 2) there is a potentiated increase in adrenal SNA in SHR compared with WKY rats during hyperinsulinemia, whereas lumbar SNA responses were similar in the two strains, and renal SNA did not increase in either strain.